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  本刊中 包含“芳基胺类N-
乙酰基转移酶 2,密度泛函理论,
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组氨酸残基在芳基胺类N-乙酰基转移酶（NATs）乙酰化过程中有何作用？--量子化学研究  
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摘要   芳基胺类N-乙酰基转移酶能够催化辅酶A与芳基胺的乙酰基转移反应，对药物、

致癌物的代谢及生物活化有重要意义。实验认为组氨酸残基（His-107）
可能参与乙酰基转移反应。本文用密度泛函方法研究了乙酰化过程的详细机理，

结果表明：当乙酰基直接从给体转移到受体时，活化势垒很高，反应难以进行；当His-107参与反应时，

活化能稍有降低（20-25 

kJ/mol）；而当His-107质子化后再参与反应时，活化能大幅降低 （73-85 kJ/mol），乙酰化反应极易完成，

且该过程经历一个硫醇-咪唑盐式中间体。计算结果证实了实验推测。 
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Abstract  Arylamine N-acetyltransferases (NATs, EC 2.3.1.5) catalyze an acetyl group transfer from acetyl coenzyme A 
(AcCoA) to primary arylamines and play a very important role in the metabolism and bioactivation of drugs and 
carcinogens. Experiments revealed that His-107 was likely the residues responsible for mediating acetyl transfer. The full 
catalytic mechanism of acetylation process has been examined by density functional theory. The results indicate that, if 
the acetyl group is directly transferred from the donor, p-nitrophenyl acetate, to the acceptor, cysteine, the high activation 
energy will be a great hindrance. These energies have dropped in a little range of 20—25 kJ/mol when His-107 assisted the 
transfer process. However, when protonated His-107 mediated the reaction, the activation energies have been dropped 
about 73—85 kJ/mol. Our calculations strongly supported an enzyme acetylation mechanism that experiences a thiolate-
imidazolium pair, and verified the presumption from experiments.
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